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EXECUTIVE SUMMARY

The Portland Disposal Site (PDS) was monitored in August 2001 as part of the
Disposal Area Monitoring System (DAMOS). Field operations consisting of Remote
Ecological Monitoring of the Seafloor (REMOTS"®) surveys were concentrated over three
dredged material disposal mounds within PDS and three nearby reference areas. The three
disposal mounds were comprehensively sampled to evaluate benthic recolonization of the
individual dredged material deposits relative to conditions on the ambient seafloor at the
reference areas.

The PDA 98 Mound was formed in the fall of 1998 and winter of 1999 by the
placement of 315,600 m? of sediment dredged from the interior reaches of the federally
maintained channel within Portland Harbor and the Fore River. Dredged material disposal
operations during the first and second phases of the project targeted a natural containment
cell located near the center of the disposal site. Monitoring surveys performed during the
summer of 2000 indicated the majority of the dredged material deposit was retained within
the natural containment cell, with some accumulation of sediment over a prominent
bedrock ridge to the south of the disposal location. The initial benthic recolonization
surveys indicated the sediment deposit was recovering as anticipated, with a well-developed
Stage I benthic infaunal population over the entire mound, and progression to Stage III at
greater than 50% of the stations sampled.

The August 2001 survey confirmed the continued benthic recolonization of the
PDA 98 Mound, as an advanced Stage I on III population was present at each station
displaying soft sediment in the REMOTS® images. The bioturbational activity of this
advanced benthic infaunal community was responsible for the formation of mean redox
potential discontinuity (RPD) depths ranging from 1.1 to 2.8 cm below the sediment-water
interface. The moderate RPD depths and presence of an advanced benthic infaunal
community resulted in Organism Sediment Index (OSI) values ranging from +3 to +9,
with the overall average for the mound exceeding the composite value calculated for the
reference areas. Based on the findings of the 2001 survey, the PDA 98 Mound is expected
to fully recover as the foraging activity associated with Stage III deposit feeders continues
to consume the organic matter entrained within the deposited sediments and increases the
level of oxidation below the sediment-water interface.

The DG Mound is located approximately 500 m to the northeast of the
PDA 98 Mound and corresponds to the location of the US Coast Guard Class A special
purposes buoy “DG” within the confines of PDS. The DG Mound is composed of many
layers of sediment placed at PDS in recent years from dredging operations in the Casco
Bay region. Since the winter of 1999, a total estimated barge volume of 186,450 m3 of
sediment dredged from Portland Harbor and the Fore River has been deposited in close
proximity to the DG buoy. Disposal logs indicate that approximately 155,800 m3 of silt,
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EXECUTIVE SUMMARY (continued)

clay, and sand removed from the outer reaches of Portland Harbor was deposited at the DG
buoy as part of the third phase of dredging performed in winter 1999. This volume of
material was followed by smaller quantities in 2000 (18,300 m?3) and 2001 (12,350 m3)
produced by small dredging projects at multiple marine terminals in the Fore River.

Depth difference comparisons between the September 1998 and July 2000
multibeam bathymetric surveys detected a sizable accumulation of material at the DG buoy
location resulting from the 1999 and 2000 disposal. However, no sediment-profile images
were collected in the summer of 2000 to confirm the findings of the bathymetry or evaluate
benthic recolonization over the DG Mound. A 25-station REMOTS" survey performed
over the DG Mound in August 2001 detected benthic conditions analogous to those of the
PDA 98 Mound. Although there was minimal impact related to the recent 2001 disposal
detected, the majority of the replicate images displayed biologically reworked dredged
material supporting a stable benthic infaunal population. Stage I tube-dwelling polychaetes
were observed in relative abundance at the sediment-water interface over Stage III deposit
feeding invertebrates at depth. In conjunction with the presence of an advanced benthic
community, RPD depths were moderate to deep, yielding an overall average OSI value of
+7 for the DG Mound. This value is indicative of an undisturbed or non-degraded benthic
environment and exceeded the composite OSI value calculated for the reference areas.

The Royal River Mound was formed in the southeast corner of PDS between 1995
and 1997 as part of a capping demonstration project at this relatively deep water disposal
site. Sediments were sequentially dredged from the Royal River in Yarmouth, Maine and
deposited at the PDA 95 buoy to successfully form a capped mound on the PDS seafloor.
The mound was extensively surveyed during the demonstration project, but had not been
evaluated for benthic recolonization since the January 1997 postcap survey.

In August 2001, benthic habitat conditions over the Royal River Mound were found
to be comparable to that of the ambient, Gulf of Maine sediments at the reference areas.
The sediment detected in the replicate images was characteristic of historic dredged material
with a generally gray color indicating a reduction in organic load relative to January 1997 as
a result of biological reworking. An advanced successional stage assemblage was present at
the majority of the stations sampled, and RPD depths ranged from 1.7 to 3.7 cm. The
average OSI value over the Royal River Mound (+6.3) was slightly higher than the
composite value for the PDS reference areas, reflecting undisturbed benthic conditions.

Similar to the findings of previous survey efforts, the data obtained from the PDS
reference areas were representative of the ambient conditions surrounding the disposal site.
However, the composition of the seafloor at the reference areas may not be directly
comparable to the thick layers of soft sediment composing the disposal mounds. Despite



EXECUTIVE SUMMARY (continued)

the presence of deep RPDs ranging from 1.4 to 4.7 cm, a low abundance of Stage III
activity at the reference areas in August 2001 resulted in diminished OSI values. Stage III
activity over reference areas SREF and EREF appeared to be limited by the presence of
rocky substrate and small patches of soft sediment existing as thin layers over bedrock. In
addition, the limited quality of the data obtained from SEREF prevented the analysis of key
parameters. As a result, the dataset compiled for the PDS reference areas was relatively
limited and may have produced a skewed composite OSI value of +5.7.

Xi



1.0 INTRODUCTION
1.1 Background

In 1977, the New England District (NAE) of the U.S. Army Corps of Engineers
established the Disposal Area Monitoring System (DAMOS) to monitor the environmental
impacts associated with the subaqueous disposal of sediments dredged from harbors, inlets,
and bays in the New England region. The DAMOS Program conducts detailed monitoring
studies to detect and minimize any physical, chemical, and biological impacts of dredging
and dredged material disposal activities. DAMOS monitoring helps to ensure that any
effects of sediment deposition on the marine environment are confined to designated
seafloor areas and are of limited duration. A flexible, tiered monitoring protocol
(Germano et al. 1994) is applied in the long-term management of sediment disposal at ten
regional open-water dredged material disposal sites along the coast of New England
(Figure 1-1).

The Portland Disposal Site (PDS) is one of three regional dredged material disposal
sites located in the waters of Maine. It covers a 3.42 km?* (1 nmi®) area of seafloor
centered at latitude 43°34.105' N and longitude 70°01.969' W (NAD 83), approximately
13.2 km (7.1 nmi) east of Dyer Point, Cape Elizabeth, Maine (Figure 1-2). PDS is
characterized by a rough, irregular bottom topography, with areas of soft sediment
accumulation in the basins among bedrock outcrops. Sediments deposited at PDS have
originated from dredging projects in Portland Harbor, Fore River, and many of the smaller
rivers and harbors within the Casco Bay region. In recent years, there has been significant
DAMOS monitoring activity at this site, as part of a comprehensive subaqueous capping
feasibility study.

The depositional environment of PDS, especially within the deeper fine-grained
basins, indicates that volumes of dredged material can be placed without significant
subsequent movement beyond the disposal site boundaries. Dredged material disposal
operations specifically target these natural basins to form mounds of sediment on the
seafloor. The various bedrock ridges surrounding the depositional areas provide a measure
of protection from wave energy and thus act to contain the deposited dredged material.
The steep sides of the depressions or hollows disrupt any near bottom orbital currents
generated by passing storm waves, minimizing resuspension over the surface of the
sediment deposit. In addition, the rock walls of the natural seafloor features prevent the
lateral spread of non-cohesive sediment on the seafloor as a dredged material mound is
developed over time.

Monitoring Survey at the Portland Disposal Site August 2001
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The regulated and monitored placement of dredged material has been occurring at
PDS since 1977, with an average annual disposal volume of approximately 99,000 m® of
sediment deposited at the U.S. Coast Guard, Class-A; Special Purposes buoy (DG), located
in the northern region of the site (Figure 1-3; Morris 1996). The dredged material released
from barges in close proximity to the DG buoy coalesces into a single large seafloor
deposit, composed of multiple layers of material originating from many different projects.
However, dredged material emanating from exceptionally large projects often requires
long-term monitoring and is usually directed to other locations within the disposal site that
are marked with a secondary buoy. The practice of creating discrete mounds within the
boundaries of PDS facilitates long-term monitoring of material from specific dredging
projects.

1.2 PDA 98 Mound

The PDA 98 Mound was developed on the PDS seafloor in the fall of 1998 and
winter of 1999 by the placement of sediment dredged from the federal channel and various
marine terminals in the Fore River and Portland Harbor. In November 1998, the DAMOS
disposal buoy “PDA 98” was placed at coordinates 43°34.147" N, 70°02.209" W within a
natural seafloor containment basin having an estimated capacity of over 1 million cubic
meters (Figure 1-3). Due to various project logistics, the dredging of the harbor was
divided into three phases (Figure 1-4). The first phase of dredging consisted of the
removal of 291,500 m® of sediment from the upper reaches of the Fore River. This
material was transported to PDS and placed at the PDA 98 buoy position, followed by an
additional 5,700 m’ of sediment dredged from individual berthing areas and marinas in the
harbor as part of the second phase.

The third phase of the dredging project occurred in the spring of 1999.
Approximately 18,500 m® of material dredged from marine terminals in the Fore River
were transported to PDS and placed at the PDA 98 buoy. An additional estimated barge
volume of 155,800 m® was removed from the outer reaches of the federal channel in
Portland Harbor. However, this material was placed at the DG buoy located 500 m to the
northeast of PDA 98 (Figures 1-3 and 1-4).

In July 2000, a postdisposal precision multibeam bathymetric survey was performed
over a 4.41 km?” area encompassing PDS to document changes in bottom topography
resulting from dredged material deposition. The survey results confirmed the formation of
two detectable sediment deposits on the PDS seafloor (SAIC 2002). The larger of the two
deposits was detected in close proximity to the PDA 98 buoy location and consisted of
approximately 315,700 m3 of dredged material from Portland Harbor. A significant

Monitoring Survey at the Portland Disposal Site August 2001



70°02.‘|500' w 70°02.|250‘ w 70°02.900‘ w 70°01 .|750‘ w 70°01 .‘|500' w 70°01 .25|O' w

Disposal Site Boundary
z IS
= «
o w
©_ L~
2 2
% S}
< z
z A
3 @
e} w
N | B
3 &
% =]
< z
z &
o °
3 B
3 3
% 4
< z
z &
o °
< &
3 3
% Q
< z

T T T T T
70°02.500' W 70°02.250' W 70°02.000' W 70°01.750' W 70°01.500' W
Portland Disposal Site
Positions of the PDA 98 and DG Buoys
Relative to 1998 Multibeam Bathymetry
-$- Buoy location 200 0 200 Meters
e S—
D PDS Bou ndary Depths in meters, 2 m contour interval
Projeqtion: Lamber? Conformal Conic .
/\/ 1998 Bathymetry g;ﬁ::n’a\‘t:[?g;tem. US Stateplane, Maine West, meters

File: pds_buoys_loc.cdb K. Shufeldt, SAIC, 01/29/02

Figure 1-3. Locations of the PDA 95 (Royal River Mound), PDA 98, and DG buoys
relative to the PDS boundary

Monitoring Survey at the Portland Disposal Site August 2001



1998 - 2001 PDS Activity

Jul-98 Nov-98 Mar-99 Aug-99 Dec-99 Apr-00 Aug-00 Dec-00 Apr-01 Aug-01
Deployment
U5.C. Spedial Purposes (06) 5o, |
Phase | Jj 21 500m’
Dredged
Material Disposal
Phase Il - 5,700 m* (PDA-98 Buoy)
Phase Ill PDA Il s500’
Phase Ill DG I 155800 ™' Btedoest
Material Disposal
(DG Buoy)
DG 2000 - 18,300 m*
DG 2001 Il 12350 m°
Baseline Multibeam Bathymetry l September 1998
Side-Scan Sonar | September 1998
Monitoring
Post-Disposal Multibeam Bathymetry l July 2000 Surveys
2000 REMOTS® Sediment Profile Imaging | September 2000
2001 REMOTS® Sediment Profile Imaging August 2001 I

Figure 1-4. Timeline of dredged material disposal and environmental monitoring efforts at the Portland Disposal Site from
July 1998 through August 2001

Monitoring Survey at the Portland Disposal Site August 2001



7

portion of the dredged material was confined within a natural containment basin formed by
the northwest/southeast trending trough originally detected in November 1998.

A REMOTS® sediment-profile imaging survey was conducted over the PDA 98
Mound in September 2000 to verify the stability of the sediment deposit and evaluate
benthic recolonization. The sediment-profile images collected over this mound confirmed
the bathymetric survey results, showing a fairly wide distribution of dredged material
within the active area of PDS. In addition, the REMOTS" results indicated that the benthic
habitat over the PDA 98 Mound was recovering as anticipated at 18 months post disposal,
with continued recovery expected over the next several years.

1.3 DG Mound

The second of the two dredged material deposits detected in the July 2000
multibeam was located adjacent to the DG buoy. During the fall of 1998 and winter of
1999, a total estimated volume of 155,800 m?> of material was removed from the outer
reaches of the federal navigational channel of Portland Harbor as part of the third phase of
maintenance dredging operations. This material was transported to PDS and placed at the
DG buoy position, forming a new layer of sediment over the surface of the DG Mound. In
addition, material generated by two small maintenance projects (18,300 m*) was deposited
at the DG buoy in the winter of 2000, for a total sediment placement volume of 174,000 m
at the DG buoy between the September 1998 and July 2000 monitoring surveys (Figure
1-4). Disposal activity at the DG buoy continued during 2001 with an estimated 12,350 m’
of sediment dredged from the Fore River (Figure 1-4; Appendix A). Although the DG
buoy area has received multiple dredged material deposits over many years, the surface of
the DG Mound had not been examined since July 1992.

3

14 Royal River Mound

The Royal River Mound, located in the southeast corner of PDS, is a moderate-
sized disposal mound formed between 1995 and 1997 as part of a capping demonstration
project at PDS (Figure 1-3; Morris et al. 1998). This mound was developed by the
disposal of 61,700 m’ of material sequentially dredged from the Royal River in Yarmouth,
ME during 1995 and 1996 then placed at the PDA 95 buoy. Comprehensive monitoring
surveys were performed over the Royal River Mound throughout the course of the project
to document the successful development of a capped mound at the relatively deep-water
(65 m) PDS. The mound was last surveyed in 1997 as part of the postcap survey to
evaluate the effectiveness of capping operations and assess benthic conditions. Results of
the monitoring surveys conducted in January 1997 showed that a discrete, capped, dredged
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material disposal mound had been created on the seafloor within the Royal River Project
Area. The objectives of the January 1997 postcap survey did not include the assessment of
benthic recolonization over the newly capped Royal River Mound. However, the 1997
sediment-profile images were re-evaluated as part of the current study with the data serving
as a basis of comparison for the August 2001 results.

1.5 Objectives and Predictions

The objective of the August 2001 sediment-profile imaging survey over PDS was to
evaluate the benthic recolonization status and habitat conditions within the surface
sediments over the PDA 98, DG, and Royal River disposal mounds, relative to conditions
at the three surrounding reference areas.

The August 2001 field effort tested the following predictions:

e The sediments of the PDA 98 Mound were expected to be supporting an
advanced benthic infaunal population, with Stage II or Stage III communities
existing at most stations, as predicted by the DAMOS tiered monitoring
protocols.

¢ Due to the limited amount of time between the most recent sediment
placement event and monitoring operations (six months) over the DG
Mound, the surface deposit was expected to display a moderate amount of
benthic disturbance, and a stable population of Stage I organisms.

e Four years after the completion of the capping demonstration project at the
Royal River Mound, the surface of the mound was expected to be supporting
a stable and advanced benthic community, with habitat conditions similar to
those displayed in the ambient sediment at the reference areas.

Monitoring Survey at the Portland Disposal Site August 2001



2.0 METHODS

The August 2001 monitoring survey at PDS consisted of a comprehensive
REMOTS" sediment-profile imaging survey conducted aboard the M/V Beavertail from
10 to 13 August 2001. As previously indicated, three separate dredged material mounds
were sampled to examine sediment composition and benthic recolonization relative to three
surrounding reference areas (Figure 2-1).

2.1 Navigation

Differentially-corrected Global Positioning System (DGPS) data in conjunction with
Coastal Oceanographic’s HYPACK® navigation and survey software were used to provide
real-time navigation to an accuracy of £3 m. A DSMPro GPS receiver was used to obtain
raw satellite data and provide vessel position information in the horizontal control of North
American Datum of 1983 (NAD 83). The GPS receiver is integrated with a differential
beacon receiver to improve overall accuracy of the satellite data to the necessary
tolerances. The U.S. Coast Guard differential beacon broadcasting from Brunswick,
Maine (316 kHz) was utilized for real-time satellite corrections due to its geographic
position relative to PDS.

The DGPS data were ported to HYPACK® data acquisition software for position
logging and helm display. The REMOTS" target stations were determined prior to the start
of survey operations and stored in a project database. Throughout the survey, individual
stations were selected and displayed in sequence to position the survey vessel at the correct
geographic location for sampling. The position of each replicate sample was logged with a
time stamp in Universal Time Coordinate (UTC) and a text identifier to facilitate Quality
Control (QC) and subsequent input into a Geographic Information System (GIS) database.

2.2 Sediment-Profile Imaging

REMOTS" (Remote Ecological Monitoring of the Seafloor) sediment-profile
imaging is a benthic sampling technique used to detect and map the distribution of thin
(<20 cm) dredged material layers, delineate benthic disturbance gradients, and monitor the
process of benthic recolonization at dredged material disposal mounds. This is a
reconnaissance survey technique used for rapid collection, interpretation and mapping of
data on physical and biological seafloor characteristics. The DAMOS Program has used
this technique for routine disposal site monitoring for over 20 years.

Monitoring Survey at the Portland Disposal Site August 2001
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Figure 2-1. Map showing the current Portland Disposal Site and historic disposal site
boundaries, as well as the disposal mounds and reference areas sampled

during the August 2001 REMOTS" survey.
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The REMOTS" hardware consists of a Benthos Model 3731 sediment-profile camera
designed to obtain undisturbed, vertical cross-section photographs (in situ profiles) of the
upper 15 to 20 cm of the seafloor (Figure 2-2). Computer-aided analysis of each
REMOTS® image yields a suite of standard measured parameters, including sediment grain
size major mode, camera prism penetration depth (an indirect measure of sediment bearing
capacity/density), small-scale surface boundary roughness, depth of the apparent redox
potential discontinuity (RPD, a measure of sediment aeration), infaunal successional stage,
and Organism-Sediment Index (OSI, a summary parameter reflecting overall benthic
habitat quality).

OSI values may range from -10 (azoic with low sediment dissolved oxygen and/or
presence of methane gas in the sediment) to +11 (healthy, aerobic environment with deep
RPD depths and advanced successional stages). The OSI values are calculated using values
assigned for the apparent RPD depth, successional status, and indicators of methane gas or
low oxygen. Standard REMOTS"” image acquisition and analysis methods are described
fully in Rhoads and Germano (1982; 1986) and in the recent DAMOS Contribution
No. 128 (SAIC 2001a).

2.3 PDS Survey Areas

A 28-station REMOTS® sampling grid, centered at the PDA 98 buoy position and
originally sampled in the September 2000 monitoring survey, was re-occupied in the
August 2001 survey (Figure 2-3; Table 2-1). Based on the irregular bottom topography
within the disposal site, the eight arms of the radial station grid were oriented to collect
images in areas likely to have dredged material accumulations. Best effort was made to
obtain at least three replicate images at each station analysis of benthic conditions and
infaunal successional status.

A 25-station, modified-radial REMOTS" survey grid was established around the DG
buoy (Figure 2-4; Table 2-2). Centered at coordinates 43°34.291° N, 70°01.895" W, the
REMOTS® survey g